120 wells were randomly selected, so as to be representative of the study area's water quality. q 18 additional wells were selected as a high-risk group, on the basis of elevated nitrate concentration (greater than 2-3 mg/L) and shallow well depth. 
Pesticide detections in randomly selected wells and high-risk wells

What pesticides were detected?
The combined table and graph below show concentrations of 14 pesticides detected in 138 public supply wells in the Central Columbia Plateau. This study analyzed primarily agricultural pesticides, as 61% of the Central Columbia Plateau is agricultural land. For a complete list of pesticides (insecticides and herbicides) analyzed and their detection limits, see Wagner and others, 1996. What pesticides were not detected? 4 Footnotes to pesticide detection tables: 1 Break-down product. This study and others (Kolpin and others, 1996) found that degradates of some common herbicides are detected at least as frequently as the parent pesticide. 2 Use of trade names is for descriptive purposes and does not imply endorsement by the U.S. Geological Survey. Parent compound names are included for degradates. 3 Concentrations for these compounds are qualitatively identified and reported as estimated values because of problems with gas chromatography or extraction. 4 A subset of the samples (43/138) was analyzed for 41 additional pesticides. 5 The MDL is the smallest concentration of a compound that the laboratory can detect with 99% confidence. Detections below the MDL are identified and reported as approximate concentrations. 6 For atrazine and simazine, standards are EPA maximum contaminant levels (MCLs). For p,p'-DDE and dieldrin, guidelines are risk-specific doses (RSDs), concentrations corresponding to a 1 in one million increased chance of developing cancer. Guidelines for other pesticides are concentrations considered safe for a 70-kilogram adult in 70 years of exposure (Nowell and Resek, 1994; U.S. Environmental Protection Agency, 1996 Concentrations of agricultural pesticides in ground water are influenced by a number of interrelated factors:
The amount of each pesticide used, the timing and method of application, and other farming practices q Characteristics of the pesticide, such as solubility, volatility, degradation rate, and adsorption to soil particles q Soil and aquifer characteristics, and recharge rates from precipitation and irrigation. Recharge rates affect how quickly a pesticide is transported from the land surface to well water.
q An analysis of public supply wells from across Washington State (summarized by Ryker and Williamson, 1996) In Central Columbia Plateau public supply wells, the two factors most clearly related to pesticide detection are the concentration of nitrate detected in the well and the well depth (see bar graphs below). Agricultural land use is an important factor in the Central Columbia Plateau; however, to correlate specific types of agriculture with pesticide detection would require more current and detailed land-use data than are currently available.
Is my drinking water vulnerable?
All of the above factors, and also site-specific factors such as well construction, affect whether pesticides get into well water.
To assess the vulnerability of domestic (private) water wells, Cooperative Extension agents in most counties can provide a self-assessment tool called Home-A-Syst.
q For information on the water quality of your public supply system, contact your water utility or county health agency, or the Washington State Department of Health: 1 (800) 521-0323. These agencies can also provide health information.
q
Nitrate concentration
Agricultural fertilizers are the primary source of nitrate in ground water. Nitrate concentrations greater than 2-3 mg/L in well water indicate that chemicals applied to the land surface are reaching the ground water system, so detection of pesticides in these wells may be more likely.
This relationship between nitrate concentration and pesticide detection may help identify wells at risk for contamination by pesticides. Laboratory analysis of nitrate is simpler and less costly than analysis of pesticides. Consequently, many more Central Columbia Plateau wells have been sampled for nitrate (see Ryker and Jones, 1995 As pesticides travel from the land surface down through the ground-water system, they may degrade. Many modern pesticides are designed to degrade rapidly, to reduce contamination of ground water. However, shallow wells can take in water containing pesticides that have not yet degraded. Shallow wells therefore tend to have a higher rate of pesticide detection.
However, even water from deep public supply wells can contain pesticides. This could be due to poor well construction, high pumpage rates (drawing more ground water into the well), or local ground-water pathways that allow water to move quickly to greater depths.
This graph shows that, in general, deeper wells in the Central Columbia Plateau have a lower rate of pesticide detection. Pesticides were detected in 63% of wells less than 125 feet deep.
q Pesticides were detected in only 31% of wells more than 125 feet deep. 
Combinations of pesticides
Multiple pesticides were detected in 66% of the 62 wells with pesticide detections. No well had more than 6 pesticides detected.
Health effects of combinations of pesticides in drinking water are not well understood. However, just as the effectiveness of pesticides may increase or decrease when mixed together for agricultural use, the toxic effect on humans may change when combinations of pesticides are present in drinking water. Currently, health standards are set only for individual compounds.
The EPA is considering establishing health standards for combinations of triazine pesticides, and for their individual degradation products (U.S. Environmental Protection Agency, 1994).
In this study, three of the five most frequently detected pesticides in public supply wells were members of the triazine family: atrazine and its degradation product desethylatrazine
Triazine pesticides were also the compounds most commonly detected together in Central Columbia Plateau public supply wells.
In contrast, p,p'-DDE, the fifth most detected compound in this study, was never detected in combination with other pesticides. p,p'-DDE is a degradation product of DDT, which was discontinued for use in the United States in 1973. Wells where only p,p'-DDE is detected, and not the more modern pesticides, may be taking in older water that predates use of triazine pesticides. This scenario assumes that the more recently applied pesticides have not yet moved deep enough to be taken in by these wells. 
